Application of surface-enhanced laser desorption/ionization technology to the detection and identification of urinary parvalbumin-alpha: a biomarker of compound-induced skeletal muscle toxicity in the rat.
In toxicity studies, compound-induced changes are typically evaluated using a combination of endpoints and there are often a number of potential markers in biological fluids which can indicate toxic change in tissues and organs. However, some biomarkers are not specific to the organ of injury and therefore there is a continuing search for more sensitive and specific indicators of target organ toxicity. In experiments to assess the potential diagnostic usefulness of surface-enhanced laser desorption/ionization (SELDI) ProteinChip technology, skeletal muscle toxicity was induced in Wistar Han rats by administering 2,3,5,6-tetramethyl-p-phenylenediamine (TMPD). The skeletal muscle toxicity was monitored using established endpoints such as increase in serum aldolase (Aldol), aspartate aminotransferase (AST) and histopathology, and also using SELDI retentate chromatography mass spectrometry of urine samples. Clear differences in urinary protein patterns between control and TMPD-treated animals were observed on the ProteinChip surfaces. Additionally a specific urine marker protein of 11.8 kDa was identified in TMPD-dosed rats, and the detection of the marker was related to the degree of skeletal muscle toxicity assessed by recognized clinical pathology endpoints. The 11.8 kDa protein was identified as parvalbumin-alpha. These experiments demonstrated the potential of urinary parvalbumin-alpha as a specific, noninvasive, and easily detectable biomarker for skeletal muscle toxicity in the rat and the potential of SELDI technology for biomarker detection and identification in toxicology studies.